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T E N N E S S E E
Alternative Fuels & Bioenergy Conference



Ken Goddard

-University of Tennessee-
-Switchgrass Program-



- Tennessee Alternative Fuels
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*24 new plus 11 repeat producers totaled 35 producers with switchgrass in 2009
**21 new plus 18 repeat producers totaled 39 producers with switchgrass in 2010



Sitchgrass
Programs
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Switchgrass Production

= There are several considerations to recognize when working with farmers.
The variability farms/farmers is an important tool in research.

Experience and Ability _\J

A
No Experience Part-time Farmer Full fime Farmer

Farm Location and Soils

A A A

Poor Soils Condition Average Soil Condition High Quality Soils
?__Previous Field Conﬁon (Weed Control) | |
Woodland, Hay, Pasture Fallow, Previously Row Crops
Row Cropped

Institute of Agriculture ¢ Office of Bioenergy Programs
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BAMERT SEED COMPANY INC

1897 CR 1018; Muleshoe, TX 79347; 806-272-5506 Permit#: TX00905

ALAMO SWITCHGRASS
Lot #: 27052ARC ‘|

Test Date: 2/08

Origin: X
Pure Seed 98.68% Germination: 92.00%
Inert 1.29% Dormant: 3.00%
Other Crop 0.01% Hard: 0.00%

Weed Seed 0.02% Total Germination: 95.00%

Pure Live Seed: 93.75%

Net Wt: 50.0lbs
Noxious Weed Seed Per Pound: NONE






Soil Test Recommendations for Establishment
and Maintenance of Switchgrass for Biomass

(SWBI0)

Nitrogen Phosphate (P,O.) Potash (K,0O)
Practice
(NT) L M H L
1. Establishment Year 0 40 0 0 80
2. Maintenance Year 60 40 0 0 80
*NT = Not Tested L=Low M=Medium H=High
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e 2" year—70% vyield (Milan 4 to 5 tons DM)
e 3 year—100% yield (Milan 7 to 12 tons DM)

e Established Switchgrass budgets are calculated
at 5.5 tons per acre.
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Pete Nelson
-Memphis AgBioworks Initiative-

Alternative Fuels & Bioenergy Conference



Bioenergy in Tennessee:
An Agricultural Perspective

Tennessee Alternative Fuels and Bioenergy Conference
MEMPAHTIS

August 16-17, 2010

AGBIO



AgBioworks Regional Initiative

501c3, non-profit regional initiative based
at Memphis Bioworks Foundation, with
partnering offices in Murray, KY and
Sikeston, MO.

MBF: Workforce, Infrastructure,
Entrepreneurialism

Focused on creating new opportunities for
farmers and local businesses by
introducing alternative crops to the region.

Coordinated regional strategy for biobased
products (with Battelle) —included 50 | ot
organizations, and 98 counties in 5 states. — Batete

www.agbioworks.org

MEMPUHTIS
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Biomass: The Renewable Resource for Tennessee

Biomass Resources Available in the United States

rently available i the Urited States
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Mid-South Region Agriculture

L pr—

g Missouri
11 counties

f

Kentucky
dom, 8 counties

e & 18NNES5EE
21 counties

Arkansas | stonsne
30 counties

7 Mississippi |
28 counties |
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Crop Qty

Soybean | 196 M
Bu.

ice 119 M
Cwit.

Corn 393 M

Bu.
Cotton 1M
tons

TOTAL

Acre @ Price | Value
6M S8.5 S1.7
Acres Bu. Billion
1.7 M S10 S1.2
Acres Cwt. Billion
2.6 M S3.5 S1.4
Acres Bu. Billion
2.3 M S.60 Lb. S1.2
Acres Billion
12.6 M $5.5
Acres Billion

MEMPUHTIS
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U.S. Agriculture Value Chain

1,000,000s consumers Buying dedeiare

1000s of consumer f E

goods processors

10s primary processors

The “ABCD” Pinch Point mmm) | Point of Influence

5 grain merchants

100s local v

elevators
Production Requirement#t E M P H I S

100,000s growers
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Source: Entira / BioDimensions AGBIO



Where the Food Dollar Goes (1)

51.00
Shipper, Processor,

80 Distributor, Marketing

.60

A0

Farmer/Rancher

.20

AG Supplier

$0.00 |
1910 1920 1930 1940 1950 1960 1970 1980 1990
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West TN Changing Trends

Agriculture Decline in the cotton industry is not
Declining Cotton Acreage in AR, MO, MS & TN jUSt acreage, but an entire integrated
(1980-2009) -
Decline of Mid-South Cotton Acreage S u p p Iy Ch a I n *
TN Replacing cotton with corn and
. soybeans does not create value-added
‘ jobs.

Global trade, labor, and volatile energy

\\\\\\\

markets have driven chemical industry

_ Chemical Manufacturing overseas, leaving underutilized assets
Declining Manufacturing Employment in the Memphis MSA . . .
in U.S., including TN.

60000

10% of export dollars are for chemicals.

40000 . ) )

B The core regional assets of diverse

20000 e acreage, farmers, logistics and

2000 200 industrial manufacturing , remain
° 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 inta Ct-

MEMPUHTIS
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Biopower / Bioenergy

James River Power Station
outhwest Power Station

MISSOoURI

ARKAHSIAS

Little Rock @

LOUISIAHNRA

State University

Independence

) :-©Memph|s

Total 98 COUNty-Study-Are a—

ohnso
=2 Cargill Corn Wet
Milling Plant
Allen Steam Plant

TEH ESSEE

Montgomery @

-

O

Coal Plant Type and Peak Capacity

O 1,001 to 2,500 Megawatts

101 to 1,000 Megawatts

O to 100 Megawatts

- Subbituminous Coal
:] Anthracite Coal
- Lignite Coal

 Potential for sixty 50,000
ton per year
pellet/briguet plants to
co-fire biomass with coal

* Could replace 15% of coal
in regional utility plants

AGBIO



15t Gen and Advanced Biofuels

Amyris Business Model
CAPTURING VALUE ACROSS THE SUPPLY CHAIN

Enough sugar and cellulosic biomass crops
can be grown sustainably to produce 4.7
billion gallons of ethanol without affecting
the output of food and fiber in the region.

AMYRIS SELLS RENEWABLE

PRODUCTS DIRECTLY OR




Biobased Products / Green Chemicals

Non-food based feedstocks
and biomass
4 " & i |
B
Y 2 e T
Lignochemicals

Lignochemicals

High value specialty chemicals

High molecular weight
(HMW) lignins

Xylose
Alcohols

Derived from natural, non-food
renewable materials

Replacing petroleum-based
industrial chemicals

A

power

$1 trillion global sales for chemicals, 2/3 can be replaced by plant based
materials, representing 50,000 different products. - Cargill/McKinsey.

MEMPUHTIS
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The Farmer’s Role in Ethanol

U.S. Ethanol Production (mgy)

8000

7000 »

6000

5000 ////’///

4000 ,////‘////// —e— Total Capacity
4//.//////////.////' —=— Farmer Owned

3000

— —

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Source: Renewable Fuels Association MEMPHIS
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Strategy for Tennessee Supply Chain Development

~

Oleochemicals: Oilseed Platform

OPS
A ERD%
SRR S X

_NEW CR

" Food & Health

= P
Sugar Crops:
Sweet Sorghum & _

Energy Beets .12t Chemicals

1st Gen Biofuels

Biobased Products

Advanced Biofuels

Natural Chemicals

Biochemical:
Cellulose to Sugar MEMPHTIS
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Oilseed Development in Tennessee

Calgene scale up (1980s/90s).

Various canola and sunflower

trials underway in the region
since 2000.

High value potential, benefits as
rotation crop (for yield and field).

Multiple processing ventures and
plans underway in the region.

Increased interest from growers,
seed companies, and end users. ST
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Sweet Sorghum and Energy Beets

High yields, easy ethanol

Crop trial sites across region (w/ 3 seed
companies)

Harvesting trials with CNH Corp.
Pilot plant in former cotton gin.

=5

S’—;
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2"d year processing trials
Fermentation program underway
Small scale lab for testing




Biomass / Dedicated Energy Crops

West Tennessee Bioenergy Crop Program with CERES

Memphis Bioworks Foundation & BioDimensions Inc.
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Co-mmercial Switchgrass Trials Research Trials @ Agricenter International
2.5 acres of EG 1101 Switchgrass EG 1101 Switchgrass Research Tnals and 125 Acre
2.5 acres of EG 1102 Switchgrass EG 1102 Switchgrass Commercial Production Project

ES 5140 High-Biomass Sorghum
ES 5150 High-Biomass Sorghum

MEMPUHTIS
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Biomass Crops for the Future

Plant-Made Proteins

R

|

Energy Beets

Barley & Specialty Grains
Biofibers MEMPHTIS
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It Starts with the Farmer




25Farmer Network: Model Program

Funded by TNDA grants and
private companies.

22 leading farmers in West
Tennessee.

58,500 acres and
agricultural assets.

Interested in new business
development opportunities.

Expanding network in
Kentucky and Missouri.




25Farmer Network: Key Accomplishments

e 1 farmer owned processing business started
and more in the pipeline.

* Leveraged State Grant to over S1 million
invested from private companies through
2010 including CNH Corporation, KBH, and
seed companies.

* Crop trials of new bioenergy crops underway
throughout region.

MEMPUHTIS
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25Farmer Network: New Crops in Tennessee

2009 2010 2011 2015
Crops (TNDA Grant) (leveraged (projected) Target
private
investment)

Sunflower 65 80 500
Sweet sorghum 25 180 1000
Energy beets 0 26 250
Strip trials: 25 31 500
switchgrass &
canola
Total Acres 115 317 2,250 150,000

* Incremental acreage increase for key target crops.

e Additional crops in the “pipeline”: high erucic acid

rapeseed, winter barley, biomass sorghum...

MEMPUHTIS
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Final Thoughts

Plants (crops and trees) and the people who
grow them are the most significant bioenergy
asset for our region.

Bioenergy markets must benefit the farmer,
open up rural processing opportunities, and
lead to diverse new markets.

An active farmer network leads to great
results before it is time to form a business or
contract for large amounts of crops.

MEMPUHTIS

Partners, partners, partners. QQQ@Q”

AGBIO



For more information:

e Pete Nelson, (901)315-1694, pnelson@biobased.org
 www.agbioworks.org

* Please plan to attend:
— Biomass South 2010, October 14-15, 2010, Memphis

Early Bird Registration
Ends September 1!

2 0 1 0 Register Today!

MEMPUHTIS
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Dr. Jim Byford

-Obion Ethanol Plant-
-Dean Emeritus UT Martin -
-College of Agriculture & Applied Sciences-

Alternative Fuels & Bioenergy Conference



Ethanol and Agriculture

With A Focus On
The Obion, Tenn. Ethanol Plant




A lot of negative
publicity

about ethanol - -

late 2007 - early 2008




» World food costs up over 40% that year

.
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In summer of 2007, the Grocery

Manufacturers Association paid $300,000
t{o
the Glover Park Group to conduct a media

campaign to blame ethanol for rising food
costs.”

*Senator Grassley/Testimony on Senate Floor
May, 2008




Even though world food costs
were up over 40%, ethanol was
responsible for less than 3%




aNES AN Study on Rising rood

Costs®
» Corn prices - - little effect
» Renewable Fuel Standard - - no effect

» Speculation in commodity markets - -
some effect

» Higher oil prices - main reason

*Texas A&M University




Average Food ltem

Transported 1500 miles*

“LECG Global Expert Services




A Little Math:

At $4 per bushel of corn, a $4 box of corn
flakes contains less than a nickel’s
worth of corn.*

If you double the price of corn ($8), you have
a dime’s worth of corn in the $4.05 box of
cornflakes.

*National Corn Growers Association




CORN PRICE & CPI FOR FOOD, MEAT &

Index, 82-84=100 $/bushel
250 5.00
—=— Food CPI
200 Poultry CPI ¥ 400
—e— Meat CPI
== Corn Price
150 3.00
100 - 2.00
50 RROTE 3 1.00
o -—+—+—+—+—-+—+-++++++—-+-t+r-t++-—-+—++-+t+—+—+-t++—+—+—+—+—t+t+t+—+—+—+—+t+++—+—++++ 0.00

61 64 67 70 73 76 79 82 85 88 91 94 97 00 03 06



Other negative claims against
ethanol

» Uses more energy than it yields

» Causes deforestation in Brazil

» Pollutes environment

» Wastes water

» Fewer miles per gallon than gasoline




All claims disproven by:

» US Dept. of Agriculture

» Argonne National Lab

» US Dept. of Energy

» Michigan State Univ.

» Univ. of Minnesota

» Colorado School of Mines




Due to negative media campaigns:

» Ethanol industry has had a couple of tough
years

» Some ethanol companies have gone bankrupt

» Other plants have temporarily shut down
(However, some have started back up)




But the ethanol industry has
continued to grow, nevertheless




Ethanol currently produced in the
U.S. (as of 7/15/2010)

» 200 plants

» 13.5 BG capacity

» 14 BG, if all plants were operating
» U.S. demand—12.5-12.7 BG

» Rest is exported




» Most is sold as 10%
» Demand is restricted

- E

PA limit of 10%

pumps
nortage of E85 and blender pumps

. Ethanol is currently about 40 cents per
gallon cheaper than gasoline

-S

nlend (E10)
due to:

olend for typical gas



Renewable Fuels Standard:
36 BG by 2022 (2007 Energy Act)
-15 BG Corn Ethanol
-20 BG Cellulosic Ethanol
- 1 BG Biodiesel




» Corn ethanol is 90% there already (13.5 BG of
15 BG in RFS)—even though insufficient fuel
pump infrastructure and EPA limit of 10%
blend prevents availability to U.S. consumers




» Progress is being made on cellulosic ethanol,
but development has been slowed, due to
negative ethanol publicity




Ethanol’s Effect On Agriculture




Corn Prices

» $2.25/bushel ave. in 2006 (and several years
prior) before ethanol expansion

» $3.50/bushel ave. since 2007 as ethanol
industry has expanded

» Increase of $1.25/bushel




» Adversely affected livestock industry,
especially at first

» However, increasing availability of distillers
grains (an ethanol byproduct that is cheaper
than corn and has more protein) has lessened
the impact in the last 2 years




» Corn farmers and agricultural scientists have
responded




Keep Increasing

1988 - - - - 84.6 bu/acre
1998 - - - - 134.4 bu/acre
2007 - ---151.1 bu/acre
2009 - —————- 164.7 bu/acre

*National Corn Growers Association




» 300 bu/acre projected by 2030
» 2009 yield contest winner—307 bu/acre




» Cellulosic ethanol will help even more
farmers, in time

» Even though some cellulosic ethanol will be
made from landfill waste and other recycled
materials, most will be made from plant
materials produced on our nation’s farms and
woodlands




Update on the ethanol plant in
Obion, Tennessee




» The plant began production in November,
2008

» It produces 117 million gallons per year










» Merged with Green Plains Renewable Energy
(GPRE) in May, 2008




GPRE

» Headquarters in Omaha, Nebraska

» 6 plants in 4 states (Tenn., Indiana, lowa,
Nebraska)

» Bought 2 Nebraska plants from bankrupt Vera
Sun

» 500 million gallons/year
» 4t |argest ethanol company in the world
» NASDAQ Global




GPRE has diversified portfolio

» Farmers’ supply company in lowa
» Grain elevators in 12 communities
-/ In lowa
-5 in Tenn. (Como, Dyer, Kenton, Trenton,
Union City)




GPRE diversified portfolio cont’d

» Ethanol blending company in 7 states
- 2 in Tenn. (Nashville/Knoxville)
- 500 BG blended gasoline
- 700 mil. gal. ethanol
— Cuts out middleman at lower end of
supply
chain




GPRE diversified portfolio cont’d

» Ethanol Marketing

- 4 independent plants, in addition to
GPRE’s 6

plants

- 840 mil. gal. total (500/GPRE and
360/0other)




GPRE diversified portfolio cont’d

» 1.5 million tons distillers grains
» Algae production at Shenandoah, lowa plant

(feed algae wastewater and CO2 from
ethanol

distillation process)




GPRE diversified portfolio cont’d

» Have just announced they will add grain
fractionation at all 6 plants

» To separate corn oil from the germ before
making ethanol from the rest of the corn
kernal

» Obion, TN plant will be the first—to be
complete by Oct., 2010

» Better distillers grain




» Will cost $18 million for all 6 plants
» Expect $15 million/year return
» Corn oil will be used for:
- commercial (plastics, etc.)
— human food (corn oil)
- livestock feed
- biodiesel (corn oil cheaper than soy oil)




Effect Of Obion, TN Plant On N.W.
Tenn. Agriculture




» Uses 42 million bushels corn/year
» 30% local corn (100 mile radius)

» Project 50-60% due to increasing corn
storage in the area

» Local corn basis increase of 30 cents/bushel
(i.e., if corn is selling on the Chicago Board of
Trade for $3.50/bu—local farmers can get

$3.80/bu)
» Farmers deliver by truck




Obion plant produces 360,000
tons distillers grains/year

» 75% sold locally (235 mile radius)

» Farmers and others pick it up by truck
» Some sold to feed cattle

» Most goes for chicken and hog feed

» Dog food plant in Mississippi




Other than corn bought locally and
distillers grains sold locally:

» The rest of the corn and distillers grains, and
the ethanol is shipped by rail

» Inputs and products (other than local) are
bought and sold by larger GPRE—to gain
economy of scale




Questions?




